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(54) Coated pigment and colorant composition. 



(57? A pigment coated with a water-insoluble organic surface modifier can be prepared by : 

(a) preparing a mixture of water and a substantially water-insoluble organic surface modifier ; 

(b) introducing the mixture, under pressure, into a conduit having a diameter-decreased portion and a 
Ujming portion wherein the diameter-decreased and tuming portions provide accelerated flow through 
the diameter-decreased portion and mutual collision of the accelerated mixture or collision of the 
accelerated mixture against a wall of the conduit thereby obtaining an aqueous dispersion in which the 
surface modifier is homogeneously dispersed in water ; 

(c) mixing the aqueous dispersion with a pigment, thereby providing a pigment coated with the^ 
suri'ace modifier ; and 

(d) isolating the coated pigment 
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Field of the Invention 



The present invention relates to a coated pigment formed by coating a pigment with a substantially water- 
insoiuble organic surface modifier and a colorant composition containing the coated pigment More specif i- 
5 cailyjt relates to a pigment having suitability for use in a coating composition, an ink. a plastic a printing dye, 
a toning agent a color tone and other coloring materials, and a colorant composition containing the pigment 

Prior Art of the Invention 

10 A pigment is widely used as a colorant composition in the field of coloring materials, and is required to have 
handling properties and qualities suitable for use in the field. For example, a pigment is required to have dis- 
persibility, fluidity, concentration, gloss, clearness, viscosity, stability with time and other properties suitable 
for use in the field. For imparting a pigment with these properties, generally, the pigment is surface-coated 
with an organic surface modifier. 

15 Generally, the above surface modification is effectively carried out in an aqueous system, since a pigment 
is mainly produced in an aqueous system and since the pigment is present in a fine particulate state in an aqu- 
eaus system without fomiing dry aggregates. As water-soluble organic surface modifiers, there are known a 
vanety of organic compounds which are to impart a pigment with the above suitable properties. On the other 
hand, an organic surface modifier which is substantially insoluble in water cannot be used alone in an aqueous 

20 system, and some water-insoluble organic surface modifiers have been improved in various ways to apply 
them to the modification in an aqueous system. 

A water-insoiuble organic surface modifier in a liquid state is emulsified by a surfactant for use in an aqu- 
eous system, or it is emulsified by a rosin for that purpose in JP.A-5-230390. However, only a limited number 
of water-insoluble organic surface modifiers can be emulsified. 

25 When a pigment is surface-modified by an emulsion, the pigment contains a surfactant or a rosin, and 
may cause bleeding and defective water resistance in a gravure ink or a coating composition, migration in a 
plastic, or defective emulsif ication in an ink, and the use of the pigment is limited. Further, an emulsified water- 
insolubie organic surfacemodifiermay have only an insufficient surface modification effect since it has a large 
particle diameter as compared with the particle diameter of a pigment 

30 When the water-insoluble organic surface modifier is a solid, a solid pigment is surface-modified by mixing 
It with the solid modifier since the surface modification cannot be carried out in an aqueous system. However, 
this surface modification in a solid state is limited to an organic pigment derivative on which the solid modifier 
Itself can be adsorbed. Some substantially water-insolubie solid organic surface modifier having a low melting 
point may be mixed with a pigment which requires a pigment-forming step of mechanically finely milling it with 

35 a kneader. an atntor or a Banbury mixer, such as phthaiocyanine blue or dioxazine violet at a temperature 
higher than the melting point of the above solid organic surface modifier. The above pigment-forming step is 
generally carried out around 100«C. since a crystal of the pigment excessively grows at a high temperature. 
For this reason, the substantially water-insoiuble organic surface modifiers is used in a semi-solid state for 
surface-coating a pigment It is therefore difficult to uniformly coat pigment particles with the modifier, and 

40 the surface modification effect thereof is inevitably insufficient A rosin derivative is the only modifier that is 
used as a substantially water-insoluble organic surface modifier suitable for use in the above method. 

The surface modification in the above solid state has a defect in that the modification effect is very low 
as compared with the modification in an aqueous system in which a modifier is present as fine particles. 

^ Summary of the Invention 

It is an object of the present invention to provide a coated pigment which is highly surface-modified without 
being restncted by the properties of a water-insoluble organic surface modifier and the affinity of the water- 
insoluble organic surface modifier to a pigment and a colorant composition containing the coated pigment 
50 It IS another object of the present invention to provide a coated pigment which is highly surface-modified 

without emulsifying a water-insoluble organic surface modifier with a surfactant or a rosin, and a colorant com- 
position containing the coated pigment 

It is further another object of the present invention to provide a coated pigment which is highly surface- 
modified without treating a pigment and a modifier at a high temperature at which the pigment excessively 
55 undergoes the growth of its crystal, and a colorant composition containing the coated pigment 

According to the present invention, there is provided a coated pigment produced by preparing a mixture 
of water and a substantially water-insoluble organic surface modifier, pressurizing the mixture, introducing the 
mixture into a flow path having a diameter-decreased portion and a turning portion to cause a shear force in 
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ul^rTZ ft f accelerated while the mixture is passing the diameter^ecreased portion, mu- 
tual coll.s,on of the mixture of which the flow has been accelerated or collision of the mixture of which the flow 
whlS'.K»=,?ht!T .f ^ ""^"'"""9 the flow path, thereby obtaining an aqueous dispersion in 

Tno 1 r ? H homogeneously dispersed in the water, mix- 

ing the aqueous dispersion with a pigment to coat the pigment with the substantially water-insoluble organic 
surface modifier, and isoltating the pigment coated with the substantially water-insoluble organic surface modi- 

^n.!ZT'' T° "'^'^"^ P"'^'"^^^ = composition containing the above 

coated pigment and a vehicle. 



Brief Description of Drawings. 

tion^S ! ^'/'^^"'f cross-sectional veiw of an ultrahigh-pressure dipsersing appartus in which two por- 
.5 Tclml ^'^^ ''^ ""^'^"'""^ water-insoluble organic surface modifier are allowed 

apparLs shoi^irR^r""^ "•" ""^ "^'^ ^^'^ ^" "'^-^■•g''-P--ure dispersing 

.lonri?;=f ! ^""^^""f^ cross-sectional veiw of an ultrahigh-pressure dipsersing appartus in which two por- 
.0 loSL^re^cror"'^^^ 

appa'ifshownln^Ftr^^^^^ 

and fu^^n^^,^^'T'''' ^^f!;^^'^^'""^' °f Ultrahigh-pressure in which a mixture containing water 
and the substantially water-insoluble organic surface modifier is allowed to collide against a wall 

appals'^how^^^^^^^^^^ 



Detailed Description of the Invention 

icallJ'^L^'rinr'^/ H^'^'r'""' '"""'^'^ P'ani^"' ^" '"°^9anic pigment Specif- 

or^ in? ' T f !f 'P'"'''"'^ '"9'"^"»= '•^^ <=°'°^ '"dex (CI). The pigment used in the 

d ftrri? f ^h''' °' ^ ^" ^y^^- homogeneous 

and e fectively coating It with a substantially water-insoluble organic surface modifier 
vert!^ Inl'"^ '° ' pigment pmduced in an organic solvent, the organic solvent may be removed and con- 
anlt ^ , T TT"- " ' °' "^^ P'S"^^"* '"^y ^'=P-=«d in water with a dispersing 

d sSn or^ 'h' ' "^'"^ -conditioner or a high-speed mixer, and the aqueous 

dispersion or the dispersion of the pigment in water may be used in the present invention 

Of a Luld aSdTS,r''''r°'"''' "^^"^ "'^ P^«=^"t any one 

miZli^t • %™°^;f "'P^'^t"^^- P~d"cing the aqueous dispersion, orfor producing a high mod- 
t^l^lT -H H ' ! ° ' modifier which is a liquid or which is a solid but is converted to a liquid 
preferably a liquid having a low viscosity by heating, as the substantially water-insoluble organic surface modt 

hvdrl^cSrnnf H ^."""''l;'"'?"''' '"^^^ "^^"^ ^t^^ P^^=«"t includes olef inic 

si^rT ■ ^ °^ ^'^y °f 'f'^s^- ^^o-^^ti^ carboxylic acids, amine 
w Lht dil' . derivatives, varnishes, high-molecular 

w^lht dispersing agents, and organic pigment derivatives. These modifiers may be used alone or in combin- 

□lestSZiin°hlf °'^;'"";!'Vd™f'*°"s indude butadiene, n-paraffin. paraffin wax and olefin wax. Exam- 
ples of the aliphatic carboxylic acids include higher monocarboxylic acids such as octanoic acid lauric acS 

aTlVacL?;? T' ""^Tt '''''' ''''^''^''^ -''^^ - succinS a S 
VMS Li^H nrri 1'^-<=y'='°hexanedicarboxylic acid. Examples of the aromatic oarbox- 

1 or al vJ^^^^^^^^^^^ ^"'''^''-"--dicarbcxylic acid and terephthalic acid. Amine 

E^afnL nOH ' ? ""'"""^'"^ °^ ^'"^"^ =^^°''yi= ^"^"^^ -"^y be also used. 

colw^vrchloriSl f ' ''"m '"f P°'y«"^yi«n^- polypropylene, polybutadiene. ethylene ionomers. 
SS^r P°'y'!"y"'^f resin, acrylic resin, methacrylic resin, polyvinyl alcohol, callu: 

iSne ™! rn.?""":'''"' '"''?' "''""'"^ -n^'^-^in^ ^^^i"- PdVurethane resin, il- 

cone resin polyamide resin, polystyrene, polyacetal. polycarbonate, polyphenylene ether, polyphenylene su - 
fite. polysulfone. polyethenmide. polyether ketone and aniline polymer. Further, natural r^sins may e us d 
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Examples of the rosm derivatives include polymerized rosin, rosin amine, rosin ester, oxidized rosin, lime 
rosin, rosin alkylene oxide adduct rosin alkyd adduct and rosin-modified phenol. 
The rosin alkylene oxide adduct indudes compounds of the following formula (1). 

Q-(CHrCHR-0-)p-H (1) 
wherein Q is a rosin residue. R is hydrogen or an alkyi group having 1 to 3 carbon atoms, and p is an 
integer of 1 to 30. • 

The rosin of the above rosin alkylene oxide adduct indudes natural rosins such as wood rosin, gum rosin 
and tall oil rosm, and modified rosins such as polymerized rosin, disproportionated rosin, hydrogenated rosin 
oxidized rosin and maleated rosin. 

The alkylene oxide of the above rosin alkylene oxide adduct preferably indudes ethylene oxide, propylene 
oxide and a mixture of these. The molar amount of the alkylene oxide forming the adduct. per equivalent of 
he carboxy^ group of the rosin. Is preferably 1 to 30 mol. When the molar amount of the alkylene oxide is greater 
than 30 mol. the adduct has high hydrophilic nature so that it can be directly dissolved in water for use as an 
organic surface modifier without applying the present invention thereto. 
The rosin alkyd adduct indudes compounds of the following formula (2). 

Q-(A),.H (2) 

wherein Q is a rosm residue. A is an alkyd resin residue and q is an integer of 1 to 30. 
The rosin of the rosin alkyd adduct indudes natural rosins such as wood rosin, gum rosin and tall oil rosin 
and modified rosins such as polymerized rosin, disproportionated rosin, hydrogenated rosin, oxidized rosin and 
20 maleated rosin. 

The alkyd of the rosin alkyd adduct indudes those synthesized from polyhydric alcohols such as glycerin 
e.hylene glycol, methylene glycol, propylene glycol and pentaerythritol. polyhydric carboxylic acids such as 
pnthalic anhydnde and maleic anhydride, and modifiers such as linseed oil. tung oil and soybean oil. The molar 
amount of the alkyd per equivalent of the carboxyl group of the rosin is preferably 1 to 30 mol 

The rosm-modified phend is obtained by the condensation of a rosin selected from natural rosins such 
as wood rcsin. gum rosin and tall oil rosin and modified rosins such as polymerized rosin, disproportionated 
rosin. hydrogenated rosin, oxidized rosin and maleated rosin; an alkylphenol selected from phenol, p-tert-bu- 
tyiphenol. p-octylphenol, p-nonylphenol. cresol and bisphenol A; an aldehyde selected from form aldehyde 
p-ormaldehyde and acetaldehyde; a polyhydric alcohol selected from glycerin, ethylene glycol, triethylene gly- 
coL propylene glycol and pentaerythritd; and optionally polyhydric carboxylic acid selected from phthalic an- 
hydnde. maleic anhydride and trimellitic acid, by a conventional method at 200 to 300»C 

Examples of the varnishes indude offset ink varnish, gravure ink varnish, paint varnish and varnish for a 
water-based color. 

The offset ink varnish spedficaily contains 20 to 50 % by weight of a rosin-modified phendic resin, a pet- 
ro eum resin, an alkyd resin or a drying oil-modified resin of any one of these. 0 to 30 % by weight of linseed 
0,1. tung 0.1 or soybean oil. and 10 to 60 % by weight of a solvent such as n-paraffin. isoparaff in. aromatic, 
naphthene or an a-olefin. 

The gravure ink varnish contains 10 to 50 % by weight of gum rosin, wood rasin. tall oil rosin, lime rosin 
rosin ester a maleic acid resiri. a polyamide resin, a vinyl resin, nitrocellulose, cellulose acetate, ethyl cellulose 
chlorinated njbber. cydized rubber, a ethylene-vinyl acetate copolymer, a poiyurethane resin, a polyester resin' 
an alkyd resin, an acrylic resin, gilsonite. dammar, shellac, a mixture of at least two of these resins, a water- 
soluble resin obtained by water-sdubilizing at least one of these resins or a mixture of at least two of these 
resins oran emulsion resin of at least one of these resins, and 30 to 80 % by weight of a hydrocarbon, an alcohd 
a ketone, an ether alcohol, an ether, an ester orwater. 

The paint varnish contains 20 to 80 % by weight of an acrylic resin.,an alkyd resin, an epoxy resin, chlor- 
inated rubber, a synthetic resin emulsion, a silicone resin, a fluorine resin, a poiyurethane resin, a polyester 
resin, a melamme resin, a urea resin, a mixture Of at least two of these resins, a water-soluble resin obtained 
by water-solubilizmg at least one of these resins or a mixture of at least two of these resins or an emulsion 

so 7rT, r .^^^ ^"^ ^ ° '° ^° '''' ^^'"^^^ = hydrocarbon, an alcohol, a ketone, an ether 
so alcohol, an ether, an ester or water. 

Examples of the- high-mdecular-weight dispersing agents indude sulfonic add amide-containing polymer 
dispersing agents, hydroxystearic acid-containing pdymer dispersing agents and e-caprdactam-containing 
polymer dispersing agents. Specific examples of the high-mdecular-weight dispersing agents indude a 12- 

53 STfi?r//H "f ^^^^^ """^ 24000 supplied by Zeneca Colours, and BYK- 

53 160. 161. 162 and 181 supplied by BYK-Chemie GmbH. 

Examples of the organic pigment derivatives include compounds of the fdlowing formulae (3) to (9) 
. . „. P-mmin (3) 

wherein P is an organic dyestuff residue or a heterocydic resin residue. A is -SO, or -COO X is hydro- 
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gen. Ca, Ba. Sr. Al. Mn. a primary, secondary or tertiary amine or quaternary ammonium salt containing an 
aikyl or alkenyl group having 1 to 30 carbon atoms or a primary, secondary, or tertiary amine or quaternary 
ammonium salt containing an alkyi or alkenyl group having 1 to 30 carbon atoms and containing a polyalkylene 
oxide having 2 to 5 carbon atoms and having a polymerization degree of 1 to 30. k is a valence of X, and n is 
an integer of 1 to 4. 

P-[A-{CH:)„N(R'.Ri)l, (4) 

wherein P is an organic dyestuff residue or a heterocyclic ring residue. A is -CHjNH- -SO2NH- 
-CH2NHCOCH2NH-. -CONH-. SO2. -CHzNHCOCHr. -CO- or a direct bond, each of R' and R^ is independently 
hydrogen, an aikyl group having 1 to 18 carbon atoms or a substituted alkyI group having 1 to 18 carbon atoms, 
or a combination of R' and R2 is a heterocyclic ring containing N. O or S. a substituted heterocyclic ring con- 
taining N. O or S or an alkylene oxide having 2 to 5 carbon atoms and a polymerization degree of 1 to 30 m 
IS an integer of 0 to 6, and n is an integer of 1 to 4. 

P-[A-{CH2)„N-(H.R5.R*)r]„ (5) 

wherein P is an organic dyestuff residue or a heterocyclic ring residue, A is -CH^NH- -SO2NH- 
-CH2NHCOCH2NH-. -CONH-, -SO2-. -CH^NHCOCHr. -CO- or a direct bond, each of R^ and R* is indepen- 
dently hydrogen, an aikyl group having 1 to 18 carbon atoms or a substituted aikyl group having 1 to 18 carbon 
atoms, or a combination of R^ and R* is a heterocyclic ring containing N. 0 or S. a substituted heterocyclic ring 
containing N. 0 or S or an alkylene oxide having 2 to 5 carbon atoms and a polymerization degree of 1 to 30 
2 IS alkylbenzenesulfonic acid, alkylnaphthalenesulfonic acid, sulfonic acid of higher fatty acid, sulfuric acid 
ester of olefin, fulfuric acid ester of higher alcohol, sulfuricacid ester of aikyl phenol, sulfuricacid ester of higher 
fatty acid, suifunc acid ester of polyhydric alcohol fatty acid partial ester, phosphate ester of higher aiochol 
phosphate ester of alkylphenoi. phosphate ester of higher fatty acid, phosphate ester of polyhydric alocohoi 
fatty acid partial ester, polyacryiic acid or polymethacryiic acid, m is an Integer of 0 to 6 and n is an integer of 
1 to 4. 
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Wherein P is an organic dyestuff residue or a heterocyclic ring residue, each of RS to Rs is hydrogen 
haiogen, nitro, amino, sulfone, carboxyl or lower aikyl, and n is an integer of 1 to 4. . 



45 



so 



CHi -NHCO 



X/k OOC 




(7) 



n 



wherein P is an organic dyestuff residue or a heterocyclic residue, each of Rs to Rs is hydrogen, halogen. 
n»tro. amino, sulfone. carboxyi or lower aikyl. X is hydrogen, a quaternary ammonium salt containing at least 
55 one aikyl or alkenyl group having 1 to 20 carbon atoms, Ca. Ba, Sr. Al or Mn. k is a valence of X. and n is 
integer of 1 to 4. 
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A~NH^ 



r 



X, - (CH: ) „ -N 



/ 
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I 

Y 



(8) 



wherein P is an organic dyestuff residue or a heterocyclic ring residue, A is a direct bond. -CONH-Xr. 
-SO,NH-Xr or -CHzNHCOCHzNH-Xr in which is alkenyl. substituted alltenyl, arylene or substituted ary- 
lene, X, is -NH- or-0-. Y is hydroxy!, alkoxyi or.X-(CH2)„N{R',R2) or. when n is 1. Y may be -NH-A-P. each 
of R' and R2 is independently alkyi or substituted alkyi, or a combination of R' and R2 a heterocyclic ring con- 
taining N. O or S or a substituted heterocyclic ring containing N. O or S. m is an integer of 1 to 6. and n is an 
integer of 1 to 4. 

Specific examples of the organic pigment derivatives used in ttie present invention include the following 
compounds. 



Compound 


1 


P 


-(S03H)3 


P 




CI 


Pigment Violet 23 


Compound 


2 


P-CCXJH 


P 




CI 


Pigment Blue 15 


Compound 


3 


P 


-S03~(Al/3)* 


P 




CI 


Pigment Blue 15 


Compound 


4 


P 


-S03"H3N*(CH2)iiCH3 


P 




CI 


Pigment Blue 15 


Compound 


5 


P 


-CS03"H2N^CH2)7CH3]2 P 




CI 


Pigment Blue 15 


Compound 


6 


















P 


-S03-H*ljJ (CH2)i7CH3 


P 

2 




CI 


Pigment Blue 15 



















Compound 7 



(CH2 )^^CH2 



P-S03~*M 



Compound 
Compound 

Compound 
Compound 
Compound 
Compound 



I ^CHjj 
(CH2) j^i^CH/j 

8 P-[CH2N(C2H5)2]2 
9 

P-CH, 



10 P"CH2NH(CH2)3(C2H5)2 

11 P-S02NH(CH2)3N(C4Hg)2 • 

12 P-CH2NHC0{CH2)2N(CH3)2 

13 P-CONH(CH2)2(C2H5)2 



P CI Pigment Red 57 

P = CI Pigment Blue IS 

P = CI Pigment Yellow 12 

P = CI Pigment Red 57 

P = CI Pigment Violet 19 

P = CI Pigment Green 7 

P = CI Pigment Red 5 
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Compound U 



P-S02NH(CH2)3N*H "OgS-fo/ 
C4H9 



Compound 15 



P = CI Pigment Red 48 



-CHj-CH- 



H 

I I 

C0O"^+Na|2C)3HNO2S-P 
^2^5 C2H5 _i n 



P = CI Pigment Blue 15 



Compound 17 



CH-, 



P-SO2N 



/ 



\ 



Compound 18 co 



CCHjCHCCHjjOlgH 



P-CHjN 



CO 



Compound 19 



P-CHjN 



/ 



,co^ CI 



\ 




CI 



CI 



P = CI Pigment Blue 15 



P = CI Pigment Blue 15 



P = CI Pigment Blue 15 



Compound 20 



Compound 21 



Compound 22 



P-CH2NHC0--^^ 

P-CH2NHCO-j^^::X^NH2 
Al/gOOC-lJwJJ 

NH(CH2)3N(C2Hg)2_ 
P- S02NH-©-Nh/ \ 



P = CI Pigment Blue 15 



P = CI Pigment Blue 1: 



NH(CH2)3N(C2H5), 



P = CI Pigment Yellow 154 
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300 parts by weight, mere preferably 1 .^2^0^ 21.*^^^^^ ' °' •""'^'^'"y '° 

the substantially water-insoluble organrc surface m^^^^ 

by weight, undesirably, an excess a™rnt ^?n aqu^^^^^^^^^ "° ^^"^'^^ P^^'= 

amountofanaqueousdispersioncfthesubstantiallywater-insGlubleorganic 
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intrlcing L mixture'inT Tul^^^^^ f r""'"' water-insoluble organic surface modifier and' 
bea.ed..e.i.u.so.rn~^ 

the ullrahigh-pressure dispersinoTooa^^^^^^^^ be introduced at Ieast200 kg/cm^. Forexample. 

Poratlon) a'nd a nanomiXTpS^^^^^^^^ ^ ^"-genizer (supplied by Gaulin Cor- 

2. a 'ile «nu.^^^^^^^^ ^'^Pe-'ng apparatus. ,n Rgs. 1 and 

introduced through flow paths 1 and 2 f. T ^ water-msoluble organic surface modifier is separated and 
portions Of the mltu'are a , -ed o o I dTX° c' X ' 't"^ f " ^^-^^-^ 
through the flow path 5. In Fig Tnlei 6 is „ ul llh t'""' '° ' P^'" ^""^ ^^"^^^^'^ 

hasadiameter-decreased po^n's aX flow pa" fhas^^^^^^^^^ ^'^^ ^^^^ ' 

path 5 has a diameter smaler than hn« «f7h! « ^ h^s a diameter-decreased portion 4. Further, the flow 
4. theflow of the mix^retSSsol^. h ' ^'^'-«'^^-<^«=^eased portions 3 and 

ofthemixture.lnFigs 3?nd4 atfZecnnSr^^ 
modifier is separated and ntodred th o^^^^^^ 

arrow direction and two sept^ed oor^Ln^ of ^ ' . ' ' "''"'"^^ °' '"^^ ^00 kg/cm^ in an 

to a flow path 1 0. and recovereTt^r^^^^^^^^^^^ 1 T rx^.f '° ^'"^ ^^"^"^ ""^ "^^ inlet 
decreased portion 9 t^waTd S n^^^^^^^^^^^ 

substantially water-insoluble rga^ u face moSr c , T ' "^"^"^^ '^^'^^ 

least 200 kg/cm^. allowed to cX aS s a wa! 4 ^T.T' V™",'' ' ''''' ^ ^ ^ ^^"^"^^ ^' 

a flow path 13. Numeral 15 is a Tuppor ' ' ''''' ^"'^ ''^^""Sh 

eous'^dt^s" 

face modifier and Lter a oortemperL« T f "'^'""^"^ water-insoluble organic sur- 

Pers.gappa.tu3 and dispersing thTSluTuSra^ 

alenlTbl^tri^^^^^^ 

the substantially water-insolub e o Qan?sui^^^^^^ ^^^^^^^'''y P^^P^^^^^ "y heating 

stantiallywater-Lolubleorganicsu^^^^^^^ J ° ""^ P"'"'' ^''^^"""9 ^ cub- 

ing poinLf the substarltiay'we^^^^^^^^^^^ 

a low-pressure dispersing appara us and dS^^^^^^ ' '^'^'^'^P^^ ^ ''^^'^-er or 

an oril^rnTSLl^^^^^^^^ -^-'^ -^'«er may be dissolved in 

The amount of the subsfan ia |y wal^i^^^^^^^^^^ I' "'f^^' ""^^^ ^" "'^^-^'a'^ P-=3ure. . 
preferably 5 to 60 % by weighrSeronTa e t^^^ ' '° S° % ''V weight, 

is. the more effective th'e produc^^on l "0^ e' when fhe lb °^ '^^^ ^^^iace modifier 

to Obtain an aqueous dispersion. WhenSss In 1 T""' '° "^'^'^^ " '^'f"'^"'' 

but also it is difficult to Obtain an aqueoirdispers^n ' ' ^^''"^''^^^y P°°^' 

^rf^s:^:^!^^^^^ 

the resultant aqueous dispersion is When the abov! „« ° ^^ ^ higher this pressure is. the more stable 
insoluble organic surface modif e^Sy sep^^^^^^^^ 

persion. ^ ^ separates from water so that it is difficult to obtain the aqueous dis- 

The coated pigment of the present invention can be produced bv adriinn .n. 
ment and mixing these with stining. It is preferred to add J^e /nn« ? ^ ^ dispersion to a pig- 
pigment in which particles of the plmen?Tre bresent fn thl»^ '° "''"'""^ ^'"'^y 
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It is preferred to carry out the following procedures for some substantially water-insoluble organic surface modi- 
fiers. That is, the mixture containing the aqueous dispersion and the pigment is alkalified or acidified or con- 
verted to a metal salt or amine salt to precipitate the substantially water-insoluble organic surface modifier on 
the pigment However, the substantially water-insoiubie organic surface modifier can be fully effectively coated 

5 on the pigment by physical adsorption without carrying out the above procedure. 

The coated pigment is recovered by filtration and washing-with-water steps according to a conventional 
method. A water-soluble organic surface modifier may be used in combination as required. 

The coated pigment of the present invention may be used in the state of paste as it is produced, or It may 
be used in the state of a powder after it is dried or milled. 

10 The colorant composition of the present invention is obtained by dispersing the coated pigment of the pres- 
ent invention in a vehicle containing a vehicle resin and/or a solvent The coiorant composition includes an off- 
set ink, a gravure ink, a coating composition, a plastic and a water-based color. The above vehicle is not spe- 
cially limited, and it may contain an auxiliary and an extender pigment 

When the coated pigment of the present invention is dispersed in the vehicle, it is prefen-ed to use a dis- 

15 persing apparatus such as a dissolves a high-speed mixer, a homomixer, a sand mill, an attriter. a two-roll mill 
or a three-roll mill. 

The coated pigment is generally used in the state of a powder when dispersed in a vehicle. However, when 
the coated pigment is water-based, or when it is used for an offset ink or polyethylene, the coating pigment in 
the state of a paste may be directly dispersed in a vehicle without carrying out the step of drying the coated 
20 pigment 

When the vehicle is for an offset ink. the vehicle contains 20 to 50 % by weight of a rosin-modified phenolic 
resin, a petroleum resin, an alkyd resin or a drying oii-modif ied resin of any one of these. 0 to 30 % by weight 
of linseed oil. tung oil or soybean oil, and 10 to 60 % by weight of a solvent such as n-parsffin, isoparaffin. 
aromatic, naphthene or an a-olef in. 
25 When the vehicle is for a gravure ink, the vehicle contains 10 to 50 % by weight of gum rosin, wood rosin, 

tail oil rosin, lime rosin, rosin ester, a maleic acid resin, a polyamide resin, a vinyl resin, nitrocellulose, cellulose 
acetate, ethyl cellulose, chlonnated rubber, cydized rubber, a ethyl ene-vinyl acetate copolymer, a poiyurethane 
resin, a polyester resin, an alkyd resin, an acrylic resin, giisonite. dammar, shellac, a mixture of at least two 
of these resins, a water-soluble resin obtained by water-solubiiizing at least one of these resins or a mixture 
of at least two of these resins or an emulsion resin of at least one of these resins, and 30 to 80 % by weight 
of a hydrocarbon, an alcohol, a ketone, an ether alcohol, an ether, an ester or water. 

When the vehicle is for a coating composition, the vehicle contains 20 to 80 % by weight of an acrylic resin, 
an alkyd resin, an epoxy resin, chlorinated rubber, a synthetic resin emulsion, a silicone resin, a fluorine resin! 
a poiyurethane resin, a polyester resin, a melamine resin, a urea resin, a mixture of at least two of these resins! 
a water-soluble resin obtained by water-soiubilizing at least one of these resins or a mixture of at least two of 
these resins or an emulsion resin of at least one of these resins, and 10 to 60 % by weight of a hydrocarbon, 
an alcohol, a ketone, an ether alcohol, an ether, an ester or water. 

The vehicle for plastics includes polyethylene, polypropylene, poly butadiene, ethylene ionomer, polyvinyl 
chloride, polyvinylidene chloride, ABS resin, acrylic resin, methacrylic resin, polyvinyl alcohol, cellulose-based 
plastic, epoxy resin, polyester resin, phenolic resin, urea resin, melamine resin, poiyurethane resin, silicone 
resin, polyamide resin, polystyrene, polyacetai. polycarbonate, poiyphenylene ether, polyphenylene sulfite, 
polysulfone, polyetherimide, polyether ketone and complexes of these. 

The vehicle for a water-based color contains at least one of nonionic, anionic and cationic surfactants or 
sulfonic acid amide-containing, hydroxystearic acid-containing and e-caprolactam-containing high-molecular- 
weight dispersing agents, a polyhydric alcohol selected from glycerin, ethylene glycol, triethylene glycol, pro- 
pylene glycol and pentaerythritol. water, and optionally an amine, an antiseptic and an antifoaming agent 

According to the present invention, a predetermined amount of the substantially water-insoluble organic 
surface modifier is mixed with a predetermined amount of water, the resultant mixture is pressurized, and in- 
troduced into an ultrahigh-pressure dispersing apparatus having a flow path diameter-decreased portion and 
a turning portion at a pressure of at least 200 kg/cm2, to cause a shear force in the mixture of which the flow 
IS accelerated while the mixture is passing the diameter-decreased portion, mutual collision of the mixture of 
which the flow has been accelerated and collision of the mixture of which the flow has been accelerated against 
a wall constituting the flow path, whereby an aqueous dispersion of which the preparation has been impossible" 
can be obtained in the absence of a surfactant or a rosin emulsion or in the presence of a surfactant or a rosin 
emulsion in such a small amount that the object of the present invention is not impaired. It is considered that 
the substantially water-insoluble organic surface modifier is finely pulverized to a molecular level by the col- 
lision under a high pressure to form a stable aqueous dispersion owing to an intermolecular attracting force 
between water and the substantially water-insoluble organic surface modifier. 
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In the present invention, the substantially water-insoluble organic surface modifier which is finely pulver- 
ized as described above is mixed with a pigment whereby the surface of each particle of the pigment is coated 
with molecules of the substantially water-insolubie organic surface modifier. Therefore, the present invention 
produces a remarkably effective surface modification effect with the substantially water-insoluble organic sur- 
5 face modifier in a small amount as compared with the conventional coating of a pigment with emulsion particles. 

Examples 

The present invention will be detailed hereinafter with reference to Examples, in which "parr and stand 
^o for "part by weight" and "% by weight". 

Example 1 



15 



20 



A mixture of 50 parts of water and 50 parts of an adduct of 1 mol of rosin with 3 mol of propylene oxide 
was heated to 80°C, and introduced into a nanomizer (supplied by Nanomizer Inc.) at a pressure of 1,000 
kgycm2 to disperse the mixture in the nanomizer. This introduction for the dispersing in the nanomizer was re- 
peated three times to give an aqueous dispersion. 10 Parts of the aqueous dispersion was added to a water- 
based slurry prepared by dispersing 100 parts, as a dry product of a CI Pigment Blue 15:3 (obtained by forming 
copper phthaiocyanine into a pigment by a conventional method using a kneader and removing a kneading 
aid) .n 1 .000 parts of water, and the mixture was stirred for 30 minutes, filtered, washed with water and dried 
to give 103 parts of a coated pigment 

The above-obtained coated pigment was excellent in dispersibility That is. it gave an offset ink having an 
average particle size (measured with a grindometer) of less than 5 ^m by dispersing it with a three-roll mill 
twice, while a coated pigment obtained in Comparative Example 1 to be described below required the above 
25 dispersing treatment three times. 

Comparative Example 1 
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A copper phthaiocyanine was formed into a pigment in the same manner as in Example 1, In this case. 5 
parts of an adduct of 1 mol of rosin with 3 mol of propylene oxide was added when the kneading was completed 
90 %. and the mixture was co-kneaded for a remaining kneading time of 10 %. A kneading aid was removed, 
and the remainder was filtered, washed with water and dried to give 103 parts of a coated pigment 

Comparative Example 2 

A mixture of 50 parts of water and 50 parts of an adduct of 1 mol of rosin with 3 mol of propylene oxide 
were heated to 80°C. and introduced into a nanomizer (supplied by Nanomizer Inc.) ata pressure of 100 kg/cm^ 
to disperse the mixture in the nanomizer. This introduction for the dispersing in the nanomizer was repeated 
five times, while no aqueous dispersion was obtained since an oil layer and an aqueous layer separated 
promptly. The same mixture as above was dispersed with a homomixer, or dispersed with a sand mill, to give 
noaqueous dispersion. That is. no aqueous dispersion was obtained for treating a pigment in an aqueous sys- 

Example 2 

50 Parts of an adduct of 1 mol of rosin with 3 mol of propylene oxide was mixed with a mixture containing 
25 parts of water and 25 parts of methyl alcohol with stining. to.prepare a semi-solution. The semi-solution at 
25''C was treated by introducing it into a nanomizer (supplied by Nanomizer Inc.) at a pressure of 1 .000 kg/cm2 
three times, and thereafter. 103 part of a coated pigment was obtained in the same manner as in Example. 

The above-obtained coated pigment was excellent in dispersibility. That is. it gave an offset ink having an 
average particle size (measured with a grindometer) of less than 5 ^m by dispersing it with a three-roll mill 
twice. 

Example 3 

A mixture of 70 parts of water and 30 parts of an alkyd varnish for an offset ink was heated to 80«C. and 
introduced into a nanomizer (supplied by Nanomizer Inc.) at a pressure of 1.700 kg/cm^ and treated with the 
nanomizer. This introduction for the dispersing in the nanomizer was repeated three times to give an aqueous 
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dispersion. 40 Parts of the aqueous dispersion was added to a water-based slurry prepared by dispersing 100 
parts, as a dry product, of a CI Pigment Red 57:1 (synthesized by a conventional method) in 2.000 parts of 
water, and the mixture was stirred at 70°C for 30 minutes, filtered, washed with water and dried to give 103 
parts of a coaled pigment in the fonm of a paste. 

The above coated pigment showed excellent suitability for emulsification. That is. an emulsion of an offset 
ink containmg the above coated pigment showed a surface tension of 67 nS/cm. while the counterpart obtained 
in Comparative Example 3 to be described later showed a surface tension of 55 jiS/cm. 

Comparative Example 3 

While a solution containing 80 parts of water and 2 parts of sodium hydroxide was boiled. 10 parts of dis- 
proportionated rosin was added to the solution to prepare a rosin solution. The rosin solution was cooled to 
room temperature. 10 parts of the same alkyd varnish as that used in Example 3. and the mixture was stirred 
With a high-speed mixer to give a solution of alkyd and rosin in the form of a semi-solid-dissolved solution. Then 
120 parts, as a dry product of a coated pigment in the form of a paste was obtained in the same manner as 
in Example 3 except that the aqueous dispersion was replaced with 120 parts of the above solution of alkyd 
and rosin. ' 
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Example 4 

A mixture of 50 parts of water and 50 parts of a hydroxystearic acid-containing polymer dispersing agent 
Solsperse 17000. supplied by Zeneca Colours) was heated to aO-C. and introduced to a Gaulin homogenizer 
(supplied by Gaulin) at a pressure of 500 kg/cm^ and treated with the Gaulin homogenizer to give an aqueous 
dispersion. 10 Parts of the aqueous dispersion was added to a water-based slurry prepared by dispersing 100 
parts of powdery CI Pigment Violet 19 In 2.000 parts of water with a beads mill, and the mixture was stirred 
at 70°C for 30 minutes. The mixture was adjusted to a pH of 10. filtered, washed with water and dried to give 
103 parts of a coated pigment. 

An oil coating composition containing the above coated pigment was prepared (the preparation method 
will be descnoed later) and measured fora viscosity to show 800 cps. The counterpart obtained in Comparative 
Example 4 to be described later showed a viscosity of 2.000 cps. The oil coating composition thus had an ex- 
cellent viscosity. For reference, the same pigment as the above was measured for a viscosity to show 3 000 
cps. In addition, the viscosity was measured with a Brookfield viscometer at 6 rpm. 

Comparative Example 4 

An oil coating composition was obtained in the same manner as in Example 4 except that the 10 parts of 
the aqueous dispersion was replaced with 5 parts of Solsperse. 

Comparative Example 5 

An attempt was made to dissolve the same hydroxystearic acid-containing high-molecular-weight dispers- 
ing agent as that used in Example 4 in water in the presence of an acid, an alkali or a surfactant while no 
solution was obtained. Further, an attmptwas made to disperse the same hydroxystearic acid-containing high- 
molecular-weight dispersing agent in water with a high-speed mixer or a sand mill, while no aqueous dispersion 
was obtained. That is, no aqueous dispersion was obtained for treating a pigment in an aqueous system. 

Example 5 

A preliminary dispersion prepared by dispersing 10 parts of a copper phthalocyanine derivative of P- 
S02NH(CH2)3N(C2H5)2 (wherein P was CI Pigment Blue 15) in 90 parts of water with an atritor was introduced 
into a nanomizer supplied by Nanomizer Inc. at a pressure of 1.300 kg/cm^ and treated with the nanomizer. 
This introduction and treatment was repeated three times to give an aqueous dispersion. 50 Parts of the aqu- 
eous dispersion was added to a water-based slurry prepared by dispersing 100 parts, as a dry product of CI 
Pigment Blue 15:1 (prepared by forming a copper phthalocyanine into a pigment by a conventiorial method 
using sulfunc acid and then removing the sulfuric acid) in 1.000 parts of water, and the mixture was stirred at 
eO'C for 30 minutes, filtered, washed with water and dried to give 103 parts of a coated pigment. 

An oil coating composition containing the above coated pigment showed an excellent viscosity. That is 
the oil coating composition showed a viscosity of 150 cps, while the counterpart obtained in Comparative Ex- 
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ampie 6 to be described later showed a viscosity of 600 cps, and the counterpart obtained in Comparative Ex- 
ample 7 to be described later showed a viscosity of 420 cps. Further, the pigment (CI Pigment Blue 15:1) not 
treated with the pigment derivative showed a viscosity of 2.700 cps. 

5 Comparative Example 6 

An alkyd melamine coating composition was obtained in the same manner as in Example 5 except that 
the aqueous dispersion was replaced with 5 parts of the same pigment derivative as that used in Example 5. 

10 Comparative Example 7 

104 Parts of a coated pigment was obtained by mixing a dispersion of 10 parts of a copper phthalocyanine 
denvative of P-S02NH(CHd3N(C2H5)2 (wherein P was Ci Pigment Blue 15) in 90 parts of water with a slurry 
of 100 parts of a pigment (CI Pigment Blue 15:1) in 1,000 parts of water with a mixer 

15 

Example 6 

A mixture of 80 parts of water and 20 parts of powdery polypropylene was introduced to a nanomizer (sup- 
plied by Nanomizer Inc.) at a pressure of 1,500 kg/cm^ and treated in the nanomizer. This introduction and 
treatment was repeated five times to give an aqueous dispersion. 500 Parts of the aqueous dispersion was 
added to a water-based slurry prepared by dispersing 100 parts, as a dry product, of CI Pigment Blue 15:3 
(prepared by forming copper phthalocyanine into a pigment by a conventional method using a kneader, and 
removing a kneading aid) in 1.000 parts of water, the mixture was stirred for 30 minutes, filtered, washed with 
water and dried to give 196 parts of a coated pigment 

The so-obtained coated pigment and a polypropylene resin were mixed with a tumbler, and the resultant 
composition was injection-molded to give a molded article of the composition. The molded article had a color 
strength higher, by 24 %. than that of a molded article prepared in Comparative Example 8 to be described 
later, or showed excellent color development The molded article obtained in this Example was measured for 
an Lvalue with a color machine, and a sample obtained in Comparative Example 8 to be described later was 
measured for an L value with the color machine. The difference between these two Lvalues. AL was calculated 
to show that the color strength of the coated pigment in this Example was higher, by 24 %. than the pigment 
prepared in Comparative Example 8, or the coated pigment showed excellent color development (The coated 
pigment in this Example showed the same color density as that of the pigment in Comparative Example 8 even 
when the amount of the coated pigment in this Example was smaller by 24 % by weight). 

Comparative Example 8 

CI Pigment Blue 15:3 and the same polypropylene resin as that used in Example 6 were mixed with a tum- 
bler in the same mixing ratio as that in Example 6. and the resultant composition was injection-molded to give 
40 a molded article. 

Examples 7 - 32 

Aqueous dispersions were prepared in the same manner as in Example 1 except that the pressure for the 
45 introduction of mixtures into a nanomizer was changed as shown in Table 1, and pigments shown in Table 1 
were treated with the aqueous dispersions to obtain colorant compositions shown in Table 1. 
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Aqueous Dispersion 
Organic Concent 
surface ration 
modifier iz) 



Table 1 

Pigment Colorant Effects 

Pressure Composition Composition 

CI Aqueous 
(kg/cm^) Pigment dispersioti 
(100 x)arts)(Dart) 



Ex.7 Paraffin wax 
Ex.8 Polyethylene 
vax 

Ex.9 Stearic acid 

Ex.10 Oleic acid 

amide 
Ex.n Sebacic acid 
Ex.12 Laurylamine 
Ex.13 Dislearyl- 
dimethyl 
quaternary 
ammonium 
chloride 
Ex.14 Polystyrene 



30 


1,000 


Red 57:1 


20 


offset 


fluidity 


30 


1.000 


Violet 23 


20 


plastic 


dispersi- 












bility 


SO 


800 


Blue 15:3 


10 


coating 


viscQsi ty 










compos i tion 


50 


800 


Blue 15:3 


6 


offset 


fluidity 


50 


800 


Blue 15:3 


6 


offset 


fluidity 


70 


1,300 


Yellow 12 


4 


offset 


fluidi ty 


60 


1,300 


Red 57:1 


8 


gravure 


gloss 



10 



Ex.15 Styrene/ 10 
acrylic resin 



Ex.16 Aniline plymer 20 

Ex. 17 Poly- 10 
methacryl ic 
acid 



Ex.18 Polymerized 20 
rosin»l 

40 Ex.19 Rosin ester«2 20 

Ex.20 Rosinamine»3 40 
Ex.21 Rosin-modified' 10 
phenol*4 
45 • Ex.22 Acryl varnish 30 
for gravure 
Ex.23 Polyester 30 
varnish for 
coating 
50 composition 

Ex. = Example 



1,000 Blue 15:3 100 

1,000 Blue 15:3 50 

1,000 Blue 15:3 25 

1,000 Violet 19 50 

400 Blue 15:3 20 

400 Blue 15:3 20 

1,000 Yellow 12 12 

800 Red 57:1 100 

1.700 Violet 23 30 

1.700 * Blue 60 30 



plastic 



heat 

resistance 
fluidity 



water- 
based 
coating 
composition 
coating weather- 
composition abi 1 i ty 
coating weather- 
composition abi I i ty 



offset 

offset 

offset 
offset 

gravure 

coating 
compos! tion 



roll- 
baking 
dispersi- 
bill ty 
fluidity 
clearness 

gloss 

viscosi ty 
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Table 1 (continued) 
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Aqueous Dispersion 
Organic Concenl- 
surface ration 
modifier cc) 



ion 



Pigment Colorant Effects 

Pressure Compos i I i on Compos i t i c 

CI Aqueous 
(kg/cm^) Pigment dispersion 
(100 Dart<^) rpart^ 



Ex.24 High- 
mo I ecu I ar- 
weight 
dispersing 
agent ♦S 

Ex.25 12-Hydroxy- 
stearic acid 
condensate 

Ex.26 Phthalimide- 
methyl copper 
phthalocyanine 

Ex.27 Copper 

phthalocyanine 
sulfonic acid 
Ex.28 Compound (A)*6 
Ex.29 Compound (B)*7 
Ex.30 Compound (C)*8 



60 



40 



1,000 



1.300 



Red 177 10 coating viscosity 
composi tion 



Blue 15:1 10 coating viscosity 
composi tion 



10 


1,300 


Blue 15:3 


100 


10 


1,300 


Blue 15:3 


50 


10 


1.300 


Red 57: 1 


100 


10 


1,300 


Red 43:1 


80 


10 


1,300 


Violet 23 


100 


10 


1,300 


Blue 15:1 


100 


10 


1,300 


Yellow 154 


100 



offset 

gravure 

water- 



resistance 
gloss 



f luidi ty 
gloss 
densi ty 



based color 
coating viscosity 
composi tion 
coating viscosity 
composi tion 



Ex, = Example 
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Notes, n sy batac 95 (supplied by Arakava Chemical Ind. Ltd ) 
*2: Ester^um AT (supplied by Arakawa Che.ical Z. Ud! 
*3 Rosmamine D (supplied by Rika Hercules Inc.) 

*5. BYK-160 (supplied by BYK Cheraie GmbH 



*6: Compound A 
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P-SO3-* 



(CH2)iiCH3 
1 ^ CH^ 

I CH3 

(CH2)i^CH3 



P = CI Pigment Red 57 
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C^Hg 



*7: Compound B 
P-S02NH(CH2)3N*H "OgS-^ 



/^12"2S 



C4H9 



P = CI Pigment Red 48 



*8: Compound C 
P--SO2N 

\ 

[CH2CHCCH3)0]5hJ3 
*9: Compound D 

P-CHjNHCO^^^^Hj 

Al/gOOC^'^ 



P = CI Pigment Blue 15 



P = CI Pigment Blue 13 



*10: Compound E 



P-S02NH-^I 




.NH(CH2)3N(C2H5). 



NH(CH2)3NCC2H5)2 



P = CI Pigment Yellow 154 

J5„„ . . Offset ink is prepared bv 

dispersing with a roll mill Whon » °^ 
disoersihiiitv ° "'^ "^i'- When a pigment has poor 
dispersibility. this phenomenon is liable to occur. 

?efers^oTn•;'°" I" ^"1°^^"^ Composition 

refers to an oil coating composition. 



so Preparation Example (Offset ink) 

(or an Cfee, ,„k we. LI l^.tZT^, ^^IT^!" = 

Preparation Example (Gravure ink) 

. 1 0 Parts of a pigment, 70 parts of a nitrocellulose varnish and 20 parts of ethyl acetate were placed in a 
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225.ml glass bottle together with 300 g of 3 mm0 stee! balls, and dispersed with a paint conditioner for 1 hour 
to give a gravure ink. 

Preparation Example (Oil coating composition) 

10 Parts of a pigment 52 parts of an alkyd resin varnish (nonvolatile content 60 %), 23 parts of a meiamine 
'Tonn (nonvolatile varnish 50%) and 15 parts of xylene were placed in a 225.ml glass bottle together 
with 300 g of 3 mrntj) steel bails, and dispersed with a paint conditioner for 1 hour to give an oil coating com- 
position. ' 

Preparation Example (Water-based coating composition) 

10 Parts of a pigment. 12.5 parts of a solution of an acrylic resin having average molecularweightof 25 000 
and an acid value of 60 (nonvolatile content 20 %) and 20 parts of ion-exchanged water were placed in a 225- 
ml glass bottle together with 150 g of 3 mm* steel balls, and dispersed with a paint conditioner for 3 hours. 
Then. 37.5 parts of the same acrylic resin as that described above and 4.3 parts of a methylated meiamine 
resin were added to the dispersion to give a water-based coating composition. 

Preparation Example (Plastic colorant composition) 

01 Part of a pigment. 100 parts of a polypropylene resin and 0.1 part of zinc stearate were mixed with a 
tumbler, and the mixture was injection-molded to give a colorant composition of polypropylene resin. 

Preparation Example (Water-based color) 



15 Parts of a pigment. 6 parts of ethylene glycol. 29 parts of water and 10 parts of a nonionic surfactant 
were placed ,n a 225-ml glass bottle together with 100 g of 3 mm* steel balls, and dispersed with a paint con- 
ditioner for 2 hours, and then 40 parts of water was added to give a water-based color 

3 Parts of the above water-based color was mixed with 60 parts of an acrylic resin-containing binder for 
30 dyeing to give a color for dyeing. 

As explained above, the present invention can utilize, as a surface modifier, a substantially water-insoluble 
organic substance in the form of any one of a solid and a liquid which cannot be used in conventional methods 
and produces excellent effects on surface modification. The coated pigment of the present invention contains 
neither a surfactant nor a rosin emulsion, so that it is free from adversary effects caused by the surfactant or 
35 rosin emulsion, and can be used as a colorant composition without being limited in use 
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Claims 

1 . A process for producing a coated pigment which process comprises: 

(a) preparing a mixture of water and a substantially water-insoluble organic surface modifier 

(b) introducing the mixture, under pressure, into a conduit having a diameter-decreased portion and a 
urning portion wherein the diameter-decreased and turning portions provide accelerated flow through 
the diameter-decreased portion and mutual collision of the accelerated mixture or collision of the ac- 
celerated mixture against a wall of the conduit, thereby obtaining an aqueous dispersion in which the 
surface modifier is homogeneously dispersed in water 

(c) mixing the aqueous dispersion with a pigment, thereby providing a pigment coated with the surface 
modifier and 

(d) isolating the coated pigment 

2. A process according to claim 1 . wherein the surface modifier is selected from olef inic hydrocarbons, ali- 
phatic carboxyhc acids, amine salts oralkyi esters of aliphatic carboxylic acids, aromatic carboxylic acids 
amine salts or alkyi esters of aromatic carboxylic acids, synthetic resins, natural resins, rosin derivatives 
varnishes, high-molecular-weight dispersing agents, organic pigment derivatives, and mixtures thereof. 

A process according to claim 1 or 2. wherein the surface modifier is a liquid or a solid at room temperature. 

A process according to any one of the preceding daims. wherein the conduit comprises at least two flow 



3. 
4. 
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paths into which portions of the mixture are introduced, a diameter-decreased section of the conduit where 
the two portions of the mixture collide with each other and a flow path through which the mixture is re- 
covered. 

5 5. A process according to any one of claims 1 to 3 wherein the conduit has one flow path into which the mix- 
ture is introduced and at least one flow path through which the mixture is recovered. 

6. A process according to any one of the preceding claims, wherein the concentration of the surface modifier 
in the mixture is from 1 to 80 % by weight based on water. 

10 

7. A process according to any one of the preceding claims wherein, in step (b). the mixture collides against 
a wall of the conduit and two portions of the mixture collide with each other. 

8. A process according to any one of the preceding daims. wherein, in step (b), the mixture is introduced 
15 into the conduit at a pressure of at least 200 kg/cm^. 

9. A coated pigment obtainable by a process according to any one of claims 1 to 8. 

10. A colorant composition containing a coated pigment according to claim 9 and a vehicle. 

20 

11. A composition according to claim 10, wherein the vehicle is a vehicle for an offset ink. 

12. A composition according to claim 10. wherein the vehicle is a vehicle for a gravure ink. 

25 13. A colorant composition according to daim 10. wherein the vehide is a vehicle for a coating composition, 

14. A composition according to claim 10. wherein the vehide is a vehide for plastics. 

15. A composition according to daim 10. wherein the vehide is a vehicle for a water-based color. 
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FIG- I FIG.2 
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FIG.5 




FIG. 6 
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